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TITLE: Some patterns in the ggxgﬁg%:ghemisbry of intermetallic compounds of rare-
garth metals / / g

SQURCE: Krist;zlografiya, v. 8, no. L, 1963, 595-599

TOPIC TAGS: crystal chemistry, rare earth , morphotropic series, isostructural
series, lattice, atomic number

ABSTRACT: The authors have used data from the literature as well as thelr own
experimental work to study the intermetallic compounds of rare-earth metals. The
aspects studied include iscstructure, morphotropy, dependerce of lattice constants
on atomic number, ard the formation of tertiary compounds. In view of inadequate
data on isostructural compounds, the exact cliaracter of such series cannot be
predicted, but it is thought unlikely that complete igostructursl series will be
found for the rare carths (i.e., series including all the rare earths). The
compounds will most probably form a morphotropic series of identical compositions
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In most morphotropic series,
beginning with some particular rare earth, a certain structural type givas way to
another, as occurs at the boundary between the cerium and ybtrium groups. Such
series are commonly polymorphous, Successive changes in atomic mumber lead in
some series to changes in both composition and structure,

The atomic radius, C

which does not change consistently with increase in atomic mumber, is an effective

characteristic in dstermining isostructural and morphotraopic series.
certain structural types that are absent in double systems may show up in tertiary
or quaternary systems, 7An7exam le is the existence of co

glthough they are absent i

Thiny, in the system CeluZa1 v

exist in the related double systems Ce-Fe and Th-Mn,
1 table, 7,7
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|TITLE: Physico-chemloal analyais of the aystem l\J«.‘.&‘L Ce in thez :,
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 |TOPIC TAGS: A1, St, Ce, B-ray analysis IR .

ABSTRACT: 'The joint solubility of silicon and’ oeri&m insl,mlunﬂ.num is B
studled, In equilibrium with a solld solution of the alim, ; o
alloy, there is Lesides Si and AlyCe, & oompound X ‘hnd a
tion of aluminum in CeSlp. The epproximate composiwcm o.
X 18 35 at, % AL, 45 at, % 31, 20 at, % e (19w % . :
X-ray analysis of the solild solution Ce (s, &1 )2 1ndlic:aLed that its il
structure 1s related to type Mpha-ThSi,, Maximum tontent of CE
'gl}uninum in solid solution Ce(51,A1), 18 20-22 m% Orig. art has-'
lgures, , N
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.~ | ABSTRACT: Authore studied a ternary phaee equilibrium aymbem of CE
‘| chromium-nickel-silica. Phasé equilibrium findingd are aiiown 1n S
a diagram in the form of an isothermal croms sectich of ‘the: :
‘Cr-Ni-S1 system at 850C., Authors found that the alloys hive:
‘three additional ternary systems besides the two! intermecullic SRR
ternary systems found previously in the presence ofl large amounta
of ‘silica. -These freshly-Tourid ternary asystenis ax"ei in thip o
T, and 7 phases. X-ray and microstructural methodms cont‘lrm that ‘
‘the composition of the I phase belongs to:the strudture ol" the
Ng‘Cu”S:L, type. The alloys containing about 1% oi‘ H by meight;
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! ABSTRAC.T: The mtual solubility of components of the temary mrc-uw-ufc sys .
hes heen investigated, Alloys were prepered by melting of sinfered compact{n. ’

en unconsumable-clectrode are furnace in an argon gtmosphere aiyd annealing Lo
vacuum at 2000C for 50 hr, The x-ray diffracti s shoved that all three [ i
. compopents have unlimited mutual solubility, e lattice pe.rmneter 1ndreaaea ; :
¢ . comtimmously with increesing content ZrC and BfC (sce Teble 1 snd m;. 1of
‘Enclosures). Orig., art, has; 3 figures and 1 tnble.
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Investigating the structure and propertles of some alloys in
the system vanadium - niobium .- silicon, Trudy Inst. met,
no,12:166-178  '63, (MIRA 16:6)

(Vanadium-niobium-silicon alloys—Metallography)
(Phase rule and equilibrium)
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Yu. B. Kuzma, Ye. I. Gladyshevskiy, and Ye. Ye., Cherkaghin. Physicochemical
investigation of the Nb-Co-Si system.

Title: Seminar on refractory metals, compounds » and alloys (Kiev, April 1963).

Source: Atomnaya energiya, v. 15, no. 3, 1963, 266-267
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ACCESSION MR: APW012588 5/0021/64+/000f002(0209/022 * ¢

AUTHOR: Glady*shovs'ky*y, Ye. I.

——

TITLE: Crystal structure of BEuGe sub 2
SCURCE: AN UkrRSR. Dopovidi, no. 2, 1964, 209-212

TOPIC TAGS: metal, allcy, steel, europium, gormanium, Eu Ge sub 2, X=ray
diffraction, crystal structure, Cd I sub 2, Ce Cd sub 2

ABSTRACT: Tho crystal structure of the coapound Eu(}e2 was investigated by the
‘Xeray diffraction mothod. It was established that this Go-richost compound of

Fu with Go hes a structure of a new type/space group P3ml -- D7, 1 Bu dn 1 (a),

2 Ge in 2(d) with z = 0.405+ 0.005, a = 4,102+ 0.003 4, ¢ = 4,595+ 0,003 A, cfa =
1.218/related to the AlB, type. The symetry of the BuGe, structuro and the

point systems occupied in it are the same as for CdIzz howevar, in view of the

fact that the coordination propertias of these three structures diffor from each
other considerahly, they should not be regarded as belonging "7 the same
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AUTHOR: Glady‘sucvskiy, Ye, I., Lakh, V.I., Skolozdra, R.V., Stadny*k, B.l.

TITLE: A study of the mutual solubility of disilicides of the transition matals belonging
to groups IV, V, and VI

SOURCE: Parnibkavaya metallurgiya, no. 4, 1964, 15-20

TOPIC TAGS:  slicide, disilicide, tranbition element, silicide solubility, solid solution,
powder metailuy gy

ABSTRACT: At the present time, the practical significance of the disilicidea of the
transition metals is constantly increasing, and great atiention is being given to their
investigation. The mutual solubility of the disilicides of transition metals belonging to
groups IV, V,and VI has been Investigated particularly thoroughly. Thus, of 36 possible
binary systems, 20 were investigated earlier. The present authors have reduced Lhe gap
{still further by Investigating the systems TiSig - ChSig, VSI, - CrSiy, V8ip - WSi,, ZrSi, -
CbSiy, ZrSi, - WSi,, CbSi, - MoSi,, CbSig - TaSiy, and CbSI,-WSi,, omitting only the
scarce disllicides of hafnium. Radiographic and mlcrogruphlc mothods, as woll o8
microhardness measurements, were used. The gpecimens were prepared by fusion of *
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high purity metals (content of basic metal not less than 99. 5%) with silicon (99.99%) in

an electric arc furnace with a watercooled copper base, using non-consumable tungsten
electrodes and a helium atmosphere, and were annealed at 800C for 1500 hours. Powder-
graphs taken in cylindrical chambers (d=57.3 mm) under Cr-K radiation were uscd for
radiographic phase analysis, and latlice constants were determined by the method of
Preston in a chamber 86.4 mm in diameter. Samples were etched in mixlurgs of con-
centrated hydrofluoric and nitric acids. Microhardness was detcrmined with a ’MT-3
hardness meter having an accuracy of + 25 dan/mm? (1 dan/mm2 = 1,02 kg/mm?2). All
the investigated sections MelSip - MelISi,, of the ternary systems Mel - Me I1-Si proved
to be pseudo-binary with limited or continuous solubility between the silicides. A
summary of the results with regard to the mutual solubility of the disilicides is given

in Fig. 1 of the Enclosure. Continuous scrics of solid solutions formed in two of the
eight systems (VSi,, ~ CrSiy and CbSig - TaSig). Like the other series known, these
were formed betweén isostructural disilicides of metals which are very close neighbors
in the periodic system (elements of one group, Cb-Ta, or of one peried, V-Cr). In the
six remaining disilicide systems, limited solid solutions were formed, consisting of non-
isostructural compounds. The greatest mutual solubility was exhibited by disilicides
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ChSi, - MoSig (F=4.3%), cr:sxz-wsxz'(i":':;:e%). and VS1p-WSl, (F-4.5%).

With an increase o the F-value, !
ZrSi, - CbS, (£ = 10.3) and Zr8iz - WSy (F = 14.3%).¢
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the reciprocal solubility decreased sharply:

{"M.I. By°®chkova and S.A. Bakuta, as well as the students T.G. Fedoruk, A.A.Kulikova,

|L.A. Ly*senko, O. Te. Slezko and G.I. Bova,
“\art. has: 1 table and 7 figures.,
ASSOCIATION: L'vovakly gosuniversitet im.
SUBMITTED: 02J2n63 ENCL: 01

NO REF SOV: 001 OTHER: 010
Carda/4

participated in the investigalions.” Orig. -
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AUTHOR: Kuz'ma, Yu, B.; Shurin, A. K.; Dmywtriyeva, G. P, (Dadtriyova, G. P.);
Gladystshevs'kytry, Ye, I, (Qlady*sheveskiy, Ye. I.)

TITLE: Crystal structure of the beta-phage of the niebium-gobalt gystem and the
solubility of silicon in it

SOURGE: AN UkrRSR. Dopovidi, noé. 5, 196k, 600-603
- TOPIC TAGS: niobium-cobolt system, beta-phase, beta-phase stabilization,

x~ray analysis, space group D sup L sub 6h, space group P6 sub 3/mmc, MgZa sub 2°
structure, nicbium-cobalt-silicom system

ABSTRACT: X-ray analysis was used to establish that the beta~phase of tha
niotium-cobalt system, existing over the temperature interval 1LL0-1.225C, has the
Mglr, structure (space group P6,/mnc == ) with la:tice parametexs a = (L.834
+0.002) 4, ¢ = (7.853 * 0,004)7A, c/a = 1.62 for the allay containing 33.1 .
atomic % Nb. The beta-phase had been studied earlier oy two of the authors,
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ACCESSION NR: APA039400 $/0070/64/069/003/0410/0411
| AUTHORS: Kripyskevich, P. I.; Yevdokimenko, V. I.; Glady*shevekiy, Ye. I,

TITLE: Compounds with a superlatiice such as Alpha mangonigse in systems of rare S
earth metals and magnesium L,

SOURCE: Krisiallografiya, v. 9, no. 3, 1964, 410-411

' TOPIC TAGS: superlattice, alpha manganese, rare earth, magnesium, x ray study

ABSTRACT: The authors have prepared alloys of Tb, Ho, Tu, Ib, and Lu containing
82.8 atouio % of Mg in the chargs (i.e., corresponding to a composition of Rsrﬁ,gzl‘)', '

| B by alloying Tb (99.15%, 0.5% other rare earths), Ho (97.4%, 2.1% other), Tu (94.T%, .
. 5.1% other), Yb (99.96%, 0.005% other), and Lu (95.7%, 7.8% other) with Mg (99.9%)

i in crucibles of Mg0 with a flux (LiCl + KC1) in a Tamman furnace (atmosphere of He
' or A). The alloys are silvery white, and they oxidize in air, but much more slowly
than alloys of Mg with rare earths of tho Ce group. X-ray studies show that Tu and
Lu alloys contain pure compounds of the 'l‘iSRa2 4 type, but that Tb and Ho slloys

contain this type of compound in equilibrium with other compounds, particularly ' j') :
Tbligy and HoMg,, Experimental intensitics for TuSMgz 4 (visual observation) are in
Card *T,' 1/? .
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'good egreement with computed values, X-ray patterns for other compounds of the type
R5L1g2 4 are almost indistinguishable from those for 'J.‘uslﬂ,g2 4 relative to experimental

intensities. The lattice constant a for ifferent oompounds with the formula
|Rg¥gy,: in K, aver 11.283, 11.246, 11,253, 11,224, 11.208, 11.185, and 11.257 for

‘Tb, Dy, Ho, Er, Tu, Lu, and Y, respectively. The value may be seen to deorease
with inorease in atomic number (except for Y, which is between Tb and Dy). Orig.
‘art. has: 2 tables.

- ASSOCTATION: L'vovekiy gosudarstvenny*y universitet im. I, Freuko (Lvov State
University) '

i

SUBMITTED: 01Aug63 . ' ENCL: 00

SUB CODE: SS, OP _ NO REF SOV: 006 OTHER: 001 .
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AUTHORS: Glady*shevskiy, Ye. I.; Kuz'ma,

TITLE: Phase equilibrl
the Re-Fa(Co, Ni)-Si systems

SOURCE: Zburnal neorg. ¥himii, v. 9, no-

T0PIC TAGS: rhenium iron silicon S8y
systenm, rhenlum nickel silicon systen,
structure, ternary intermetalllc compo

structure, Re3F32,

ABSTRACT: Prelimin
systems Re~Fe-Si,

that Fe, Co and
systems with Re and Si.

thaese systems;
data (£igs. 1, 2 and 3.

mlcrossructure
of the beta-menganese gtructure type

45 formed in the Re-Fe 8
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3iii.’m.ermedi9.1;9 compounds of the WcFe, type structure (}l--ph&se) was
sstablished in Re-Fe-Si and Re-Oo-S1. RegPecSi (a = 4.67 X 0,014
c = 25.69 % 0.05A; ¢/a = 5.50) exists in equilibrium with Pe=S4, .
FeSi and ReSSj. . RegCog Si4 . (a = 4.633 * 0.0024; ¢ = 25.;14 ¥
0.0054; ¢/a"= ;.507) is iZ equ;llbrlum with ConSi, (oSi end Re 813.
Compounds of the WsFQ type struotiure are absent in the Re-m-§1 '
system. Orig. art. has: 1l table and 3, figures. : '

ASSOCIATION: L'vovskiy oxrdena Lenina gosudarstvenhy®*y universitet im.
I. Franko (Lvov State University)

SUBMITTED: 08Janb3 - . DATE ACQ:. 31Mar64 " FNOL: ©3
SUB CODE:- OH, ML . NRREP SOV: 013 OTHER: 007

\
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Figure 3
Isothermal section of part of the ternary system Re-Ni-51 at 8000 -
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 ACCESSION NR: APLO194L92 $/0078/6L,/009/003/06714,/0681
AUTHORS: Kuz'ma, Yu. B.; Glady*shevskiy, Ye. I.
TITLE: The Mn-Co-S3i system ’
SOURCE: Zhurnal neorg. khimii, v. 9, no. 3, 1964, 674-681
TOPIC TAGS: manganese cobalt silicon system, manganese silicon
system, cobalt silicon system, manganese ccbalt system, Mn sub 3 Si,

Mn sub 5 S1 sub 3, MnSi, Mn sub 3 Si sub 5, Mn sub 6 Si, alpha
veta manganese transition, MnCo sub 3, Co sub 2 Si, Co sub 3 Si,

solid solution, ternary compound, MnCoSi, Mn sub 2 CoSi, Mn sub 3
Co sub 3 Si, MnCo sub 2 Si, crystal structure

~3STRACT: The object of the work was to determine the phase
equilibria in the Mn-Co-Si ternary system and in the Ma-Si, Mn-Co,
and Co-Si binary systems. The 800C isothermal cross section of the
system was constructed from x-ray and microstructure data for 185
melts (fig. 1). The following compounds exist in the Mn-Si system:
MnBSi, Mn.Si,, MnSi, Mn.Si., a compound containing 18 at.% Si (phase
N)4 and Mﬁési which is deﬁtical with a compound previously identiffed

Card  1/3
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ACCESSION NR: AP4019492

as having 14 at.% Si. Silicon lowers the transition temperature
from alpha- to beta-manganese. In Mn-Co melts annealed from 4LOOC,
there are two intermediate compounds approximating MnCo3 in composi-
tion. The Co-Si system has two phases consisting of CoZS%i and a

solid solution based on Co; Co,Si does not exist. In tl?le ternary
system the boundaries of the sglid solutions were established based

on components and double compounds. Seven ternary intermediate
compounds were found and their areas of homogeneity determined'

(MnCoSi), RY, U, Ay (MnC , S (Mn,CoSi), X
bonasY 2tk 8y s0a 8630l abhrn ot A e

11*1 Co,51) and H(MnCo,Si ture of Mn, Si and the
%naée were found to be of the same structure type asl“che R-phase

(Spacn group C5 -R3). For MnQSi a = 10.874, 0. OOSA ¢ = 19,177+

- 0.0104, c/a = 1.76L; for the RY phase a = 10.755 1 0.0054, ¢ =

19.126 * 0.0104, c/a =1.778. Orig. art. has: 5 t Lles and 3 figures.

ASSOCIATION: Ltvovskiy ordena Lenina gosudars»venny*y universitet
im. I. Franko (Lvov State University)

SUEMITTED: 21Feb63 . DATE ACQ: 31Marbl ENCL: 01

SUB CCDE: CH NR REF SOV: Oll OTHER: 013\
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Figure 1

Isothermal section of the Mn-Co-Si system at 800C.
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 ACCZSSION HR: AP4036968 5/0078/64/009/005/1169/1173

. AUTHORS: Glady¥snevsily, Ye. I.; Fedorov, T.7.; Gorsnkova, L.V.

BSOS -

TITLE: The zlrconlum-tantéidh;carbon syston
SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 5, 1964, 1169-1175

T02IC TAGS: zirconium tantalum carbon system, X Iay analysls,

zirconium tantalum carbon alloy, fuslon temperature, hardnecs, cr.emi~

. ¢21 inertness, superconductor, phese dlagram, tvernary compound, heat

| treatment, zirconium tantalum system, tantalum carbon system, zircon=
iun carbon system

ABSTRACT: The structure of ternary Zr-Ta-C alloys queanched from 1450C

was studied by metallographic and x-ray diffraction analysis.

' Phe alloys of this system are characterized by being high melting
(about 40000), hard (3000 hg/mm2), inert to chemical reagents, and
superconductive at low temperatures. Previously known data on the
Zr-Ta, Ta=C, and 2r-C binaxry systems are reviewed. A phase dlagram
was constructed for tne Zr-Ta-C ternary system (see ¥ig. 1 of the en~

‘closute). in this investigation, no ternary compounds were found, but

c _presence of four single-phase, 8ix two-phase, and. tvo three-phase
Lersta
ard 1/3
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regions was gstablished, It was revealed by microscopic study of the
alloys that they had not reached an equilibrium under tha heat treat-
ment to which they had been subjected (i.e, annealing at temperatures
ranging from 1450 to 2200C for 6 to 70 hours). Orig., art. has:

© 3 tables and 4 figures,

ASSOCIATIONt None
SUBMITTED: 12Apr63] ATD PRESS: 3077 ENiCL: 01

" §UB CODE: MM NO REF S0V: 009 OTHER: 006
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Fige 1. Phase equilibria in the 2r~Ta=C system ‘at 1450C,
== 33 , -
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GLADYSHEVSKIY, Ye.l,; FEDOKOV, T.F.; GORSHEOVA, L.V

System zirconium - tantalum - carbon, Zhur. neorg. khim,

9 no,5:1149-1173 My '64, (MIRA 17:9)
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AUTHOR: Baron, V. V.; Yefimov, Yu, v,: Savitskly, Yeo Mo}
Glady*uhcvgk&y.MXe.wzj

T
1

TITLE: Vanadium-niobfum=-silicon gysten

SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 7, L964, 1653-1657.
- ToPIC TAGS: vanadium niobium silicon system, vanadium niobfum sfili-
con alloy, alloy phase composition, alloy structure )

ABSTRACT: Phase equilibrium {n alloys of the y-Nb~5{ 3ystem con~
taining up to 50% Si has been gcudied., Alloys were melted from 9¢.9%
pure sintered Nb, 99,8% pure 51, and 99,4 or 99.%% pure Vv {n an 4rc
furnace with nonconsumable tungsten electrodes in purifled heliun
under a pressure of 0.7 atm., Alloy ingotd weighing 20-=50 g weTxe
vaplidly cooled jmmediately aiter solidification; half were then annealed
at 800C for 2500 br and quenched., ¥-ray diffraction and microstruce
tural analyslis and microhardness tesls wele uged Ln tha {nvastigatiocn.
'On the basis of the results, the equilibriuve diagram of tha V-Nb=Si
gysten was plotted, The VgSiy and the B-modification of NbsSi3

~rad IS 2 SR

Ce
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- e A
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TITLE: The v,54-V36¢ gyote2

SOYRCE: zhurnol ncorgnnlcheukoy yhimid, V- 9, no. &, 196b, 2045206,
and inoert facing P 2039

TOPIC TAGSE: uupcrconductKVlty. qypcrconductlvc nl}gjf%vanudtum alloy.

silicon 8lloY, germanium alloy, gsupercon Setive vansdiuw pilicon com-

pound. uupurconductive vonodiun gcrmnniun/fnupound. vanadiun eilicide, b
vanadiud germanide A 1 27 e

tg 29 ave vemne-

ADSTRACT: A geries of Vlsl-Vlﬂe alloye containing up S
dium vere melted frod 99.8% vanadiug, 99.08% sillcon, snd 99.9% germa- .
niuw io & nonconnunnblu electrode arc furnace ip helium under preusure
3 , of 0.7 atm and nnnculcd ot BOOC for 2500 hr. Microscoptc axanination

and x-ray diffraction patternd revealed that the conponentt forzs 8
* econtinuous gerics of solid solutions. Ty the trunsition heupersture
. to the nupgrconductho state {all the alloys of the eystem are super-
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conductors),vas found to decrease contlnously from 1l7.1K for V3Bt to
6.01K for V3Ge as shown in Fig, 1 of the Enclosure. Flg. 1 sloo shovs
the composition dependence of the mlcrohardnaas and lattlce constant of
the solld solution and the transition curves for four alloys tested.
Orig. art, has: 2 flgures.

ASSOCIATIONH: none

SUBMITTED: 28Febbh ATD PRESSG: Jios ENCL: 01
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